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Mr. SAMUEL FOSTER + 


PREFACE 
READER. 


READER, 


Ere is preſented to thy view a ſhort and 
H plain Treatiſe ; it was written for mine 
own uſe, 1t may become thine if thou like 

it ; The ſubje& indeed is old ; but the manner of 
the Work is all new. Ifany be delrghted with re- 
creation of this nature, and yet have not much time 
to ſpend, they are here fitted, the Inſtrument will 
diſpatch preſently. If they tear to loſe themſelves 
in a wilderneſs of lines, or to out-run the limits of 
a Plain, by infinite excurſions ( two inconvenien- 
ces unto which the common wayes are ſubjet ) 
they are here acquitted of both, having nothing to 
draw but the Dial it ſelf, contracted within a limi- 


ted equicrural triangle. -If want of skill in the 
A 2 Mathe- 


/ 


NY 
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Mathematicks ſhould deterr any from this ſubje&; 


ler them know, that here is little or none at all re- 


quired, but what the moſt ignorant may attain, 
If others ſhall think the Canons more exa&, ſo do I, 
but not ſo eaſie to-be underſtood; not fo ready for 
uſe, not ſo ſpeedy in performance, nor fo well fit- 
ting all ſorts of men : and: withall an Inſtrument in 
part muſt be uled, this will do all, and isaccurate 
enough. If it muſt needs be diſliked, let a better 
be ſhewed, and I will di{like it too , It is new, plain, 
brief, exact, of quick diſpatch. Accept it, and uſe 


it, till I preſent thee with ſome other thing, which 
will be ſhortly. 


or pe A SAM. FOSTER 
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WILLIAM LEYBOURMN. 


0 TO. THE. | 
READER:« 
- VHE following Treatile ( though with other Lines 
'- upon the Inſtrument, and by a different man- 
ner of working with them ) was publiſhed in 
Anno 1638, by the Author and Inventer thereof, Mr. 
Sam, Foſter, . 4 Accaunt whereof himſelf hath given 
you in his fore-going Epiltle to the Reader, ai the 
Demonſtration of that his Invention i publiſhed in 
Latine among his Miſcellaties, wherefore 1 ſhall ſay 
nothing of it in this place, but give you an account of 
his improvement of the ſame ſince its firſt publication ; 
and that briefly. | | 
Firſt, The former Quadrant had Lines or Scales, 
deſcribed on both Faces of the Inſtrument, ana thoſe 
net a few, This his Improvement hath redwred all 
the Lines, or Scales, to one Face or Side, and the num- 
ber of them i leſſened by one half ; which will render 
this Quadrant much cheaper than the other, and yet 
the Ules performed by it are the ſame, and may be 
wrought upon it with the like facility and Exaneſs. 
Thus for th: alteration of the Inſtrument. 
Secondly, For the Book. The Lines and Scales upon 
the Inſtrument being thus changed, the manner of 
3 work- - 


- 


William Leybourn, fo the Reader. 
working by them, muſt rag, oe differ alſo , where- 
fore, in this Treatiſe, the Diagrams and Examples 
remain the ſame, bp the Firſt, Second, and Third 
Chapters are wholly new: The fourth and fifth continue 
the [ame : the ſixth and ſeventh wholly new: The eighth 
the ſame as before : The ninth, tenth, and elewenth are 
7n part varied : And the twelfth Chapter remains the 
ſame, only the work of the ninth Section thereof is other- 
wiſe performed : But in the Appendix there ts no al- 
teration at all, And this is a true account of the Vari- 
ations both of the Inſtrument and Book, which 7 have 
faithfully publiſhed by his own Manulcript, wndex his 
own hand, It reſteth now that I ſay ſomething concern- 
ng the Supplement by me adaed, 

Mr. Foſter, in his foregoing Epiſtle to the Reader, 
hath theſe words , If others ſhall think the Canons 
more Exact, fo doI, exc. From whence you may ga- 
ther, that he preferred Arithmetical alt - 
fore Inſtrumental operation, although, ( in that caſe) 
an Inſtrument in part muſt be uſed. 7 have therefore 
unto all his Inſtrumental workings, framed Canons, 
whereby they may be wrought by the Tables of Artificial 
Sines ard Tangents, which performance, of all others, 
is the moſt exatt, and may be of good uſe, both when an 
Inſtrument may be wanting, or when you have wrought 
by your Inftrument, to Examine the truth of your work, 
Thus, by the addition of this Supplement, you have not 
only an Inſtrumental, bt az Arithmetical way of Di- 
alling alſo correſponding thereunto : both which 1 com- 
—_ wnts thee, and bid thee Farewell, 
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Londen, W. LEYBOURN. 


Enzland, 


Edford 
Barwick 


Briſtol 


Buckingham 
Cambridge 
Canterbury 


Carliſle 


Chicheſter 


Cheſter 


Colcheſter 


Derby 


Dorcheſter 


Durham 
Exceſter 
Giltord 


Gloceſter 


Hartford 
Hereford 


Huntington - 
Ipſwich - 


Kendal 


Lancaſter 


Leiceſter 
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52 
55 
FI 
$2 
52 
FI 
55 
50 
53 
FI 
52 
50 
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England, 


Northampton 
Norwich 
Nottingham 


Shrewsbury 
Stamford 
| Warwick 


Wincheſter 
Worceſter 


—_— 


In Mr. Foſter's Appendix to this Book, he hath there 
ſhewed how to find the Latitude of any place by the 
North Star,but that way cannot be conveniently put 


in prattice at all times by all ſorts of perſons, where- 
fore 1 have here added a Table of the Latitudes of all 
principal places in England, Scotland, ard Ireland. 
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33 
FI 
52 
52 
33 
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wales. 
gleſey 
Barmonth 
recknock 
Cardigan 
Carmarthen 
Carnarvan 


. Wales. 
Denbigh. 
Flint - 
Llandatfe 
Monmouth 
Montgomery 
Pembroke. 
Radnor 
St, David 


” Iſlands. 
Ef ' Arnſey 
Jerſey 
Lrmdy 
Man 
Portland 


Wight 
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INI” 


_- © Scotland, 


A. Berdeen 
['\ Dunblain 
unkel | 


Edenburgh 
Glaſcow 
Kinſlaile 
Orkpey 
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Scotland, 


St. Andrews 
Skyraſlin 
Sterling 


DM 


Treland, 
Ntrim 
Arglas 
rmagh - 
Caterlagh 
Clare 
Corke 


| Droghedagh 


Dublin 
Dundalke 
Galloway 
Youghall 
Kenny 
Kildare 
Kingſtown 
Knockfergus 
Kynſale 
Lymerick 
Queens Town 
Waterford 
Wexford 
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A TABLE 


fthe Latitude ofthe moſt emi- 
nent Places in England, V ales, 
Scotland and Ireland. 


| | 
d. m. d m, 
$2 8 Reading 1-28 
| $5 54 Salizbury $04 
el 27 Shrewsbery | $247 
5 2 Stafford F2 52 
63 13 Stamford 52 38 
5117 Trmero 59 30 
55 Warwick 52 20 | 
50 48 wincheſter ee. 3 
53 16 Worcefter 52 14 
Dorcheſter 50 40 WAEES d: m 
Darhans 54 50 Aniglezey 53 28| 
Exceter 50 43 Barmouth 52 50 
Gilford FI 12 Brecknock, 52 1 
Glouceſter Fi 53 Cardigan 52 13 
Hartford 5I 49 Carmarthen Fi 56 
; ereford | > ly, Carnarvan | 53 16 
wntingron 1 52 19 Denbigh- 53 13 
Ipſwich [52 | 8 Flint | 53 17 
Kendal 54 23 Llandaffe Fl 35 
Larxcafter 54. 10 CMonmenth FI 5l 
Leiceſter 52 40 Moutgomeroy | 51 56 
are $3 14 Pembrooke ; 51:46 
Fi 32 Radwor 52 Ig 
Wterthawpton 52 14 | Sr, David. F2 ©O 
Nerwich p 42 | 
Notting hans: | The ISLANDS. | d. m 
Oxford- - 46 | | Garnzey 
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Denbig 
Flint - 

Llanda 
Monm( 
Montg 
Pembrc 
Radnor - 
St, Das 
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( | [ 
Lrmdy 
Man 

Portlan 
Wight 
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” St | 


A Be 
1-3 D 
unkel 


Edenbu! 


Glaſcow -- 


Kinſaile 


Orkney | 


[E 
| 
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by 


Jerſey 
Lundy 


at 
Wight Iſle» 


SCOTLAND. . 


Aberdean 
Dunblain 
Dunkel 

E dinburgh 
Glaſcow 
Kintaile 
Orkpey Iſle 
St, - 44M 
Skiraſſin 
Sterling, 


IRELAND, 


1 Amtrivs 


| 
| 
[5 
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Arglas ' F4 1c 
| yur" + 1 
| (aterlagh 52 41 
e 

Dro \chedah; - - 
D wolin | 5 1 
Dundalk, 535 

| Galloway 53 2 
Youghal _ Fl 53 
Kenny - Kills 2 2 
Kildare 53 0c 
Kings towne | 53 | 
Knock fergus | 54 } 
Kynſale GI 4t 
L ymerick 52 3 
Weens bowne , 52 51 

| PPaterford 52 < 
| Wexford, | 52 14 
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, THE 

1 DESCRIPTION 
1 AND 

ST WS E 


OF A 


QUADRANT 


By which HOURE-LINES may be deicribed upon [0 
all ſorts of PLAINS, Howſoever, or in what | ' 
Latitude ſoever,ſituated. WU: þ 


A 3 oo we 
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| CHAP. I. 
A Deſcription of the Lines upon the Quadrant. 


— _—c__ 


1 HE Quadrant hath Lines deſcribed only up- 
on one ſide, the other being left free for any 
other Uſe ; The Limb below is divided in- 

-to 90 deg, and ſubdivided into as many parts as 

quantity will give leave : The manner of diviſion 

and diftin&tion of the ſubdivided parts, is ſuch - b 
| B uſua 


_— U0S of . 
bu” —— 
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meration is both wayes , an 


(2) 
uſual-in all other-Quagrants, but in this the Nu- 
4 che Charaters of the 

twelye Signes are ſet thereupto in their due places. 

Without this Limb, 1s a Circular Scale of the 
Sun's Declination, the making whereof ( with its 
uſe) is ſhewed in the third and fourth Sections of 
the APPENDIX. * ARS 3-1 

Within the Limb is deſcribed the Quadrant, 
» OA BC BA, which 1s divided into Six equal 
parts : From the firſt of them at O, to. the Centre, 
draw O C, and let the diviſions at A, B, C, B, A, be 
numbred with 15, 30, 45, 60, and 75. — Then 
from 2, to the fartheſt A, draw the ſhort right Line 
»» A, and from the point A 15, to A (upon the 
LineCO) draw Ae; and a Ruler laid from e to 
C 45, will give the Line e C.——Then again, make 
21 t equal to OC, and lay a Ruler from # to B 3o, 
the ſame ſhall give the Line #B, and from B, to 
B 60, a Ruler laid will make the Line B » ;, ——And 
laſt of all, draw z O, ſo ſhall that croſs Work be per- 
fected : Only below, you are to divide the Ark O »; 
into 15 degrees, and number them from O towards 
m, by 5, 10, 15. | 

The two ſides of the Quadrant have each their 
Scale annexed , The fide D 2, hath upon it a Scale 
of Natural Taxgents, fxom ©0 deg. to 63. degrees 
27 Min. ( which is the double Radius. )—— The 
Side D A hath a Scale of Yerſed Sines, numbred to 
180 degrees and in the midſt of it, to the length 
of 23 + deg. on both ſides 90, is added a Zodjac 
Scale, which is hothing elſe but a double Radius, 
or a donble Line of Sines, diſtinguithed into ſuch _— 
0 


the 12 Signes. 


The Line DB (drawn about the middle of the Su- 
perficies of the Quadrant ) 1s to be a Lixe,or Scrle,of 
Latitudes, to the length whereof, having a Decimal 
Scale equal, you mult divide the Line DB into ſuch 
parts as this Table here following alloweth ; the 
Numbers beginning at B, and riling up to 90 at D. 

The Scale of T, angents Dm,and the Scale of Verſed 
Sines D A, are each of them divided out of their re- 
ſpective Tables of Natural Sines and Tangents(which 
are in every mans hands) by help of Diazonal/ 
Scales made equal to the ſemi-radius of the Qua- 


drant. 


(3) 


of Diviſions as is moſt ſuitable to the numeration of 


| A Table to divide the Line of Latitudes, 
93 60[46;8259130[6325114 3325 
9311145 


90' 


I 000 


9982 


9924.60 
988859 


ol62 


GI 


9258 
920343 


$165|29|6169 13 3104 
4/8068/28[601 2/12 2879 


7968[27 58461112650 


9849 
9825 
9801 
9745 
9685 
9651 
9615 
9578 


5819147 
5719086 


3 


O2G 


5518962 


OO — 


5418895 


53,8825 


528753 
51867835 


42 
41 
40 


39 
38 
3/ 
36 


7865126 
77581[25 
7647/24 


5678] 


3505 
5328 


733223 


7292121 


5146 
7414122 4961] 


172 


any 2014577 


703611914378, 


to[2419 


912186 
811949 


711711] 


6.1470 
511228 
4] 934 
3_739 


| 95 36 


9496 
9454 
9408 


3© 
49 
48 


_ 
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$600 
8519 
3436 
$348 


33 
32 


[31] 


3415902[18 


576417 
5622116 


547515 


4176 
3969 
3758 
3543 


2] 493 
1) 247 
O 


O 
;F. 
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Upon 


(4) 


Upon your Inſtrument (for memory, and dire- 
ions ſake) near to the Line Daz, write The Scale 
of Tangents, Near to DA write The Scale of Verſed 
Sizes, Near to the ſmall double Scale of Sines, 
write Zodiac, And near to the Line DB, write 
The Scale of Latitudes, All theſe particular diſtin- 
ions you ſee done 1n the Scheme of the Inſtrument 
hereunto annexed, and unto this (as unto all other 
Quadrants ) there belongs a pair of Sights, and a 
Line and Plummet , and lo is your 1»/irument com- 
pleated to perform: the work intended to-be per- 


tormed by it. 
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CHAP, 1 


.Of the Quadrants Uſe iz general. 


; LL Works upon the Quadrant are performed 
by a pair of Coxzpaſſes and a Thread, uſed (for 
the moſt part ) together with the Scales, 
The Scale of Yerſed Sines ſerveth in general , 
1. By having the three ſides of a Spherical Trian- 
gle, to find an Avgle, 
2. By having two Sides and the Anzle included, 
to find the Baſe. 
But it is here principally intended for the ſole 
work of finding the Azimuth of the Sur, and the 
Hour of the Day, as in the next Chapter is ſhewed ; 
and for this cauſe 1s 1t,; that-the Zodzack Scale is an- 
nexed thereunto, 
The 


(3) 
The Scale of 7 aygents taken with the Limb, is to 


work proportions in Sines and Tangents, many of. 


which Proportions come to be wrought in this Trea- 
tiſe, as will appear afterwatds. 
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CHAP. IIL 


The uſe of the Scale of Verled Sines. 
9. I. To find the Suns Azimuth, iz any ZI atituae. 


Irſt gather the Sum and the Difference of the 
Complement of your Latitude, and the Com- 
plement of the Suns Altitude:; then count theſe 
two (the Sum and Difference) upon the Verſed 
Scale of Sines, and with your Compaſſes take their 
diſtance. After this, ſet one foot of this your ex- 
tent uponthe point of 180 degrees, and with the 
other foot turned about, lay the thread to its due po- 
ſition, where keeping it faſt, take the diſtance (up- 
on the Scale) between the forenamed Sum, and 
the Suns place in the Zodiac, and enter that di- 
ſtance between the Scale and the thread (according 
to the leaſt diſtance, as the manner is) and that 
toot of the Compaſſes which ſtandeth upon the 
Scale, will there ſhew the Azimuth, of the Sun 
from the South. 
Example 1. In the Latitude 62 ae. JO »*bs the 
Suns altitude being 3o de. 45 2. and the Sun in 
the 


_ — — ———— —— - .———— 
— — 


(6) 

the beginnig of Tayrws vw, Iwould know the 425- 
mth trom the ſouth, 

ds Ms 

The complement of the Latitude i$5——37-—30 

The complement of the Suns Altitude-15-5g— 15 


— ——__T__ ———— 


Their Sun—96—45 


Their difference-21 OY 


_—_——— ———— = 


Upon your Verſed Scale take with your Com- 
paſſes the diſtance between 96 de. 15 m. and 37 ae. 
30.9; and ſet one foot of that extent in 180 deg, 
bringing the thread to the neareſt diſtance of the 
moveable point of the Compals,and there keep the 
thread faſt. Then with your Compaſſes take the 
diſtance between the Sum 96 de. 45 :. and the 
beginning of & Tavras,in the Zodiac, and with this 
diſtance move one foot of the Compaſſes upon the 
Verſed Scale, till the other being turned a- 
bout do only touch the thread, {o ſhall you find 
the other point to reſt upon the Verſed Scale at 
66 deg. 48 min. which is the 4zimuth from the 
South. 

Example 2, And thus the Latitude and the Suns 
place being the ſame, and the Altitude 9 de. 15 ms. 
the Azimmbh from the South will be found to be 
96 deg. 52 min. 

Example 3, Again, In the ſame Latitude, the 
Sun being 1n 10 deg. of m Scorpio, and his Alti- 
tude 9 de. 3o min. the Suns A42imwth from the 
South will be found to be 49 ge. 50 mr, 


d. 2. To 


(7) 
$. 2; To find the Hour of the day in any Lati- 
tude, 
| The Propoſition in the foregoing Section is abſo- 
lutely neceſſary for the making of Dials, to find 
thereby the ſituation of the plain. upon which 
the Dial is to be made. 

This Propoſition is here added ( not that there is 
any need of it in the making of the Dial , but ) be- 
cauſe it will be uſeful to try any Dial, after it is 
_— how true it goes: And. to find the true 

our 

Firſt, Seek the Suns place in the appendent Zo- 
diac, and you ſhall ſee to what degrees in the Ver- 
ſed Scale it pointeth, for thoſe degrees do give the 
Suns diſtance from the North Pole,. ( or. the Com- 
plement of the Suns declination.) 

Secondly, Compare the Suns diſtance from the 
Pole, and the Complement of your Latitude toge- 
ther and find the ſum and difference of them. 

Thirdly, Upon the Verſed Scale, count this Sum 
and Difference, and take their diſtance, and ſet- 
ting one foot of the Compaſſes in 180 deg. 
0u-1 thread to the neareſt diſtance, and there 

cep it, 

Fourthly, Take the diſtance between the former 
difference, and the Complement of the Suns Alti- 
tude, and enter that extent between the Scale and 
the thread, ſo will that foot upon the Scale ſhew 
how many degrees the Sun 1s diſtant from the 


South part of the Meridian, —— An hour conſiſts - 


of 15 deg. and one degree 1s equal to 4 minutes of 
time, and by this allowance, the former degrees W 
tne. 


(83) 


the Sun from the Meridian may be turned into 
hours and minutes of Time. 

Example z, The Latitude is 51 de. 30 »», the 
Suns place is the beginning of & Taurw, and the 
Altitude of the Sun 1s 35 deg. and let the Hour be 
required, 


d. d. ”. 
From the beginning of the Scale to 00 of Taurus is —78 30 
The Complement of the Latitude ——————3$ zo 


Their Sum--117.—00 


—_—__ 
— 


Their difference 490—00 


—__— at 
_— 
Cr rr 


Take thediſtance between 117 deg. and 40 dee. 
and ſet one foot in 180 deg. and turning the other 
about,bring the thread to the neare(} diſtance, and 
there keep it. Then take the diſtance from 40 
( the difference) to 55 (the Complement of the 
Altitude, ) and enter this diſtance between the 
Verſed Scale and the thread, ſo ſhall the point that 
moved upon the Yerſed Scale,reſt upon 46 de. 52 22. 
and ſo many degrees is the Sun diſtant from the 
South part of the Meridian. 

Theſe 46 deg. 48 mw. converted into time (by 
the former Rule) make 3 hours 7 4 minutes : $9 
that if the obſervation were made in the Afternoon, 
the hour of the day would be 7 minutes after 3.-But 
if it were made in the Forenoon, then the hour of 
the Day would have been 53 min. after $. 


There 


(9) 


There are many more particular uſes of this yer- 
ſed Line,ſutable to the Two general Propoſitions men- 
tioned im the preceedent ſecond Chapter, But theſe 
ſhall ſerve 1a this place, 


PEPEPPEOPPIPIPEUPOPOPEDEPEPSE IE 
CHAP. IV. 


To find out the Declination of 4 Plair, 


HE Declinatiox of 4 Plain is numbred from 
the South or North Points, towards either 
Eaſtor Weſt, And it is the ark of the Horizon 
comprehended between the South or North, and 
2 Line infinitely extended upon the Horizon per- 
pendicular ro the Horizontal Line of the Plain, 
which Line may be called -the Axi, and the ex- 
tremity of it, the Pole of the Plains HoriZontal Line. 
To find out this Decl:ination, You muſt make 
two Obſervations by the Sun : The Firſt is of the 
dijtance, or Angle made between the Axis of the 
Horizontal Line of the Plain , and the Az/mnth 
wherein the Sun is at the timie of Obfervation. The 
Second is of the Suns Altitude, Both theſe Obler- 
vations ſhould be made at one inſtant, which may 
be done by two Obſervers, but if they be male by 
One, the leſs diſtance of time between them, will 
make'the Works to agree together the better. 
1. For the D:f1nce,, Upon your Plain, draw a 
Line par:lel to the Horizon, to this Line apply _ 
C ide 


(10) 


fide of your Quadrant, holding it parallel to the 
Horizon, Then _—_—_ up a Thread and- Plummet, 
which muſt hang at full liberty, ſo as the. Shadow 
of the Thread may pals through the Center of the 
Quadrant: Obſerve the Angle made upon the Qua- 
drant by the Shadow of the Thread, and that {ide 
that lyeth perpendicular to the Horizontal line, for 
that Angle is the diſtance r-quired, 

2. Atthe ſameinſtant(as near as may be)rake the 
Suns Altitude; Theſe two being heedfully done,will 
help you to the Plains Declination by theſe Xules 
following. 

'When you have taken the Altitude, yau may 
find the Suns 4=:muth by the former Chapter,Then 
obſerve whether the-Sun be between the Pole of the 


Horizontal Line, andthe 3 Non C point, or not. 


If the Sun be between them, adde the 42imuth 
and Diſtance together, and the Sum of them is the 
Declination of the Plain, | | 

If the Sun be not between them, ſubdu## the le(- 
ſer of them from the greater, and the Difference 
ſhall be the Declinatioz of the Plain. 


CF. By your Obſervation you may know -to what (Coaſt « 
Plain aeclineth, .. 


For, ifthe$ Nonb © Point be in the midÞ; between 
the Suns Azimuth and the Pole .of the Plains-Hori- 
zoxtal Line, then doth the Plain decline to the 
Coaſt contrary to that wherein the Sun is; If other- 


wiſe 


on 
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wiſe, the Declination is upon the ſame Craft with 
the Sun, 


PEPPEESPEEPEEPHOEGEPEO POPE 44S 
CHAP. V. 
To find the Inclination of 4 Plain: 


# 78; 


H E Inclination of a Plain is the Angle that 

the Plain maketh with the Horizon. When 

you have deſcribed your Horizontal Line upon a 

Plain, as in this FigureE F. croſs it with a Perpen- 
dicular G H, for the Yertical Line. 

And becauſe the Inclination of the Upper, and 
Under faces of the Plain, are both of one Quantity 
in themſelves, if therefore you apply the Side of 
the Quadrant noted with A B unto the Vertical Line 
of the Under Face , or to the under fide of a Rwuler 
applyed to the Yertical Line of the Upper Face, as is 
hereſhewed in this Figure ; Then ſhall the degrees 
of the Quadrant give you CAD the Azzle of the 
Plains Inclination required. 
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CHAP. VI. 


of Upright Declining Plajrs. 


Hoſe Plains are upright, which point up di- 

rely into the Zenith, or Vertical Point of 

the Horizon, and may be tryed by a Perpendicular, 

or Plumb Line. In theſe ( as 1n the reſt which fol- 

low ) before the Hours can be drawn, Two things 
muſt be found ; 

I. The Plains difference of Longitude, 

2. The Height of the Pole above the Plain, 

The finding of theſe two Reguifites , and allo 
thoſe which follow in the VII, IX, and XII Chap- 
ters, are performed by working of Proportions 1n 
Sinesand Tangents, by help of the Tangent Line and 
the Equal Limb of the Quadrant, in the performance 
whereof. 

« NoteI, That the firſt work (in every parti- 

cular Proportion ſet down 1n this and in the 

VII, IX, and XII Chapters) of counting 

in the Limb, and laying the Thread there- 

unto , muſt always be underſtood thus 
VIZ. The Numeration muſt begin upon that 

end of the Limb, on which the Scale of Tan- 

gents ſtandeth, 


F Note II. That in all the following Works by 
the Tangent Line,] have ſet down Two ways 
of Working, not that both ſhould be uſed at 
all tames ; but in cale one fail, the other _ 

0 
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hold good. For the Tengent Line being of 
it ſelf i»finite, cannot be made to contain all 
the go deg. which cauſeth it ſometimes to 
happen, that rhe numbers givez and requi- 
red,zwhich will not be found upon the Live 
by the Firſt way, may eaſily be ſupplied by 
the Second. 


$. 1. To find the difference of the Plains Longitude, 


Count your Latitude in the Quadrants Limb, 
and thereto lay the Thread; then chooſe one of 
thele two wayes, that which is moſt fit for the 
Scale ; namely , 

I, Either, Take the Tangent of the Plains De- 
clination, and enter it between the Tangent Scale 
and the Thread, ſo ſhall the foot of your Compal- 
{es upon the Scale, give the Difference of Lon 

itude, 

: 2. Or elſe, The Thread lying as before z Count 
the Complement of the Plains Declination upon 
the Tangent Line, and there ſetting one Foot of 
your Compaſſes, take the leaſt diſtance to the 
Thread, and meaſure this Diſtance, upon the Scale 
of Tangents, where it will ſhew the Complement of 
the Plains Difference of Longituae. ; 


h. Il. To fird the Poles F levation above the Plain. 


Lay the Thread to the Complement of the Plains 
difference of Longitude counted in. the Limb. 
Then, 


1: Either 
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1, Either connting the Complement of your La- 
titude upon the Tangent Line, from thence take 
the leaſt diſtance to the Thread, and meaſure that 
diſtance upon the Scale of. Tangents, which will 
here thew the Poles Elevation, | 

2. Orelſe, Take the Tangent of your Latitude, 
and enter that length between the Tangent Scale 
and the Thread , fo the foot that ſtandeth upon the 
Scale ſhall there ſhew the Complement of the Poles E- 
levation, 

According to theſe Rules, in the Latitude of 

52 deg. 30 min, (uppoling an upright Plain to 

decline 55 deg. 30 min. I find the Plains diffe- 

rence of Longitude to be 28 deg, 37 m.— And 


the Elevation of the Pole above the Plain to.be 
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CHAP, VII 


Of Eaſt and weſt Incliners. 


Hoſe Plains are called Eaft and Weſt Incliners, 

whoſe Horizontal Line Iyeth full North and 

South , and their inclination 1s dire&tly towards 

either Eaſt or Weſt. And before theſe Dials can be 

drawn, two things (as 1n upright Plains) muſt be 
tound. 


$.I. To 
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d. I. To find the Plains difference of Longitude, 


Count the Complement of your Latitude in the 
Limb, and lay the Thread there. Then, 

x. Either take the Tangent of the Plains Inclt- 
nation, and enter it- between the Scale and the 
Thread, by which work you ſhall ind the Difference 
of Lonyitude... 

2. Orelſe, Upon the Scale of Tangents, count 
the Complement of the Plains Inclination, and 
from thence to the Thread take the neareſt diſtance, 
this length meaſured upon the Scale of Tangents; 
gives the Complement of the Plains Difference of Lon- 


$. II. To find the Elevation of the Pole, 


Count the Complement of the difference of Lon- 
gitude ( which was found before) upon the Limb, 
and there lay the Thread.: Then, 

1, Either, Take the Co-tangent of your Lati- 
tude,and enter it between the Scale and the Thread, 
that the foot upon the Scale may give the Comple- 
me:2t of the Poles Elevation, 5G | 

2. Or elie, Count the Latitude of your Place 
uj'.n-«be. Scale of Tangents, and from thence to 
the Thicad take the leaſt diſtance , this length mea- 
ſured up-n the Scale of Tangents,will give the Z/e- 
vation of the Pte. | 

Thus 1: the Latitfide of 52 deg. 30m. if a 

Plain Incline Eaxftward 40 dee. to the Horizon, 

the Plains dijjcrence of Longitude will be found 
T0 
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tobe 544, 2m, And the Elevation of the Pole 
37 deg. 26,m, above the Plain, 


DEAE EE TT CTCL CCALE EEE VELELEL) 
CHAP. VII. 


In North and South Incliners. 


(\ Uch Plains are called North and South Incli- 
ners, whole Horizontal Line lyeth full Eaſt 
and Weſt, and their Inclinationis directly upon. ei- 
ther North or South. 
I. For the Plains difference of Longitude, 

There 1s ho uſe. of it in theſe Plains , becauſe 
they all le directly under the Meridian of the 
Mace. 

: 2. To find the. Elevation of the Pole above 
the Plain. | 
' If the Inclination be toward the South, add the 
Inclination to your Latitude; for the ſum 1s the 
Elevation of the Pole above the Plain, If the ſunt 
excced 90 degrees, take it out of x80, arid the ſup- 
plement gives you the Poles Elevation, - / 

If the Inchnation: be Narthward, 'e6mpare the 
Inchnation with your Latitude, and fubdu&t the 
leſſer out of the greater z 'the Difference is the E/e- 
vation of the Pole above the Plain , It there be no 
difference; itisa direct Poldy Plain, | 


CHAP. 
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CHAP 1% 


Of Declining Incliners. 


Hole Plains are called Declining Incliners , 

whole Aſpects are not. juſtly upon any of the 

four Cardinal Coaſts, neither are their Superh- 

cies upright upon , but Inclining towards the Ho- 
rizon, 

The beſt way to find the Difference of Longitude, 
and the Poles Elevation due to ſuch Plains , will 
be | 
Firſt, To refer them to a New Latitude, wherein 
they may lie as Eaſt or Weſt Incliners. For which 
purpoſe you are firſt to find out an Ark, which in 
reſpe& of its uſe may fitly be called, The Proſthaphe- 
retical Ark, it 1s found by this rule: 


Q$. I. To find the Proſthapheretical Ark. 

Upon the Limb count the Complement of the 
Plains Declination, and thereto lay the Thread, 
Then. 

I. Count the Plains Inclination to the Horizon 
upon the Scale of Tangents, and from thence to the 
Thread take the leaſt diſtance, and meaſure it upon 
the Tangents, 1t will there give the Proſthaphereti- 
cal Ark required. | 
. It you take the Complement of the Inclination 
( from the Scale of Tangents) and enteriit beqweeg 
the Scale and the Thread, it ſhall there ſhew ( VA 

D the 
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the ſame Scale ) the Complement of the Profthaphe- 
+*C{ical trþ, 

& Tis Profthapheretical Ark 1s to be uſed as 
the Inclination was in the precedent Chapter, 
For , 

If the plain do incline towards the South, it muſt 
be added to your Latitude : and fo the ſum (if leſs 
than go degrees ) gives you the New Latitude , but 
if the ſum be greater than go, then the reſidue, or 
{ſupplement of it to 180 degrees will be the New La- 
zitude required. | 

If the Plain incline toward the North , com- 
pare this Proſthapheretical Ark with your Lati- 
tude, and ſubdudt the leſſer of them out of the 

reater ; So the Difference ſhall give you the New 
Latitude, 1f there be no difference, it is a declining 
Polar Plain. 

Secondly, It will be required to know what In- 
clination theſe Plains ſhall have in this their New Za- 
zitude , and that is.done by this rule : 


$. II.. To find the Plains new Tnclination, 


Lay the. Thread upon the Projthapheretical Ark 
counted in the Limb. Then, 

I, Count the Declination of the Plain upon: the 
Scale of Tangents, and from thence to the Thread 
take the leaſt diſtance, and meaſure the ſame upon 
the Tangent Scale, where it will ſhew the New 1#- 
clination of the Plain. 

2+ Ortake the Co-tangent of the Plains Declt- 
mation and enter 1t between the Scale and the 
Thread ; thenwill the Foot that ſtandeth upon the 

Tangent 
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Tangent Scale, ſhew the Complement of the Pl1;z; 
New Jnclination. 


« After theſe things are done, you may procecd 
to work as 1n other Plains 15 required, 


$. III To find the Difference of Longitude. 


Count the Complement of the new Latitude up- 
on the Limb, and there lay the Thread. Then, 

r. Either take the Tangent of the Plains new In- 
clination, and enter it between the Scale and the 
Thread, that the foot upon the Scale may give the 
Difference of Longitude. 

2, Or, Upon the Scale of Tangents, count the 
Complement of the Plains New Inclination, and 
from thence take the leaſt diſtance to the Thread , 
tor this diſtance meaſured upon the Scale of Tan- 
gents gives the Complement of the Plains difference 
of Longitude. 

t 
$. IV. To find the Elevation of the Pole, 

In the Limb count the Complement of the 
Plains difference of Longitude ( which was found 
before.) Then, 

I, Either take the Co-tangent of the New La- 
titude, and enter it between the Scale and the 
Thread, that the foot upon the Scale of Tangents 
may ſhew the Cezlement of the Poles Elevation, 

2. Orelſe, From the Nev Latitude (counted 
upon the Scale of Tangenrs ) to the Thread, take 
the leaſt diſtance ; This meaſured upon the Tan- 


gent Scale gives the Elevat - of the Pole, 
: D 2 Accord - 
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According to theſe Rules, ſuppoſing a Plain to In- 
cline towards the North 3o des. and to decline 
from the South towards the Weſt 60 deg. 1n the 
Latitude of 52 deg. 30m. you ſhall find, 

ae. Ms 

1, The Proſthapheretical Ark ——-———16—06 

And becauſe the Plain Inclineth towards 
the North, I compare this Ark with 
the Latitude of the place,and taking it 
out of the Latitude there remains tor 

2. The New Latitude —————— —— 36—24 

3- The New Inclination ——————25—4go 

4- The Difference of Longitude ———— z9—q5 2 

5-TheElevation of the Pole above the Plainz2—20 


C24: X: 


To araw the Four Lines upon the Horizontal, the full 
North or South Plains, whether ſtanding upright or 
enclining. 


F-1 6,- 1 


N the four laſt Chapters we have. ſeen the uſes 
of the Line of Tangents and the Equal. Limb. 

in this and the next Chapter we ſhall ſhew the ule 
of DB the Line of Latitudes, and of the-Limb , 
»O AB CBA with the Crofs or Network # C »» 
O, which with the help of the Thread and a pair 
OL 
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of Compaſſes, will ſerve to prick down any Dial, 
by the Precepts hercatter delivered. And firſt we 
begin with thoſe Plains which have no declination, 
whoſe Poles lic dirz<tly under the Merictan of the 
place ; of which lort are the Horizontal, the Erect 
South and North ?lains, with all Incliners looking 
directly North or South. 

Having then hy rhe tormer Precepts found the 
Elevation of the Pole 450ve your Plain, you may be- 
gin your draught 1n this manner. 

For an HoriZontal. Dial, 

1. Draw the.Line RAT of ſufficient length , 
and out of the Line of Latirudes in your Quadrant, 
take off the Elevation of the Pole above the Plain, 
and prick it down from the point A,. unto Rand T 
both ways. 

2. Take the diſtance between A 75; and »- out 
of the Quadrant.and with that extent of your Com- 
Maſſes upon R and T as upon two centers, draw the 
arksB Vand CV, crofſing each other 1a V ; and 
draw the Lines R V and T V : then coming to your 
Quadrant again. 

3. The ſpace from A 15 to A, upon the Line C 
O, ſets of win the Dial Vi. Vir. RS. T 7..--- 
From B ;0. to Buz:on the Line CO, lets of V 2. 
V 1o. Ru. T8 ———FromC 45. toC upon the 
Line Q, ©. ictsoff V3. Vy. orR3. To. 

Laſtly then. Laying your Ruler to the center A, 
through cach of thuie points, you fhall draw the 
Hour Lines Ap A8. Ag, A1o, Ari, AV which 
i512, A1, A2, A3. A4, A5, RATistheLine 
of the two lixcs, So having 12 flours, which is 
halt 
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half the Dial, drawn, you may extend the neceſſary 
Line, as many as you will, beyond this Center, as 
5A5, 4A4, 7A7, 8A8, &c. 

For the half Hours and Quarters uſe the Thread 
in ſuch manner, as ſhall be ſhewed in the other Di- 
als following. 

And note alſo that in theſe Plains before menti- 
oned ; As the extent from V to 1, is the ſame with 
that from T to 7,0 likewiſe is it the fame with Vit, 
R5; Andas V 2 is the fame with T8, ſo likewiſe 
is it the ſame with V 10, R4 : So likewiſe V g 
and T9 are all one,and both equal to R 3,and V3.So 
that the three firſt Hours taken from the Quadrant, 
that is to ſay, From Ar5 to A, from B 3o toB, from 
C45 toC, will give all the Howrs from theſe Di- 
als. A15, A-gives V1, V11, R5, T7. B zo, B 
gives V2, Vaio, R4, T8. Cas. C gives V3 or 
R3, VoorT9. But in other Plains it is nat fo, for 
which cauſe I have rather ſet down this way be- 
fore at length, as a direQion for what comes after, 
for that is general. 

Here note again, that if you defire to make your 
draught greater, you may in your deſcription ei- 
ther double or triple every length which you take in 
your Compaſles, And fo I proceed to all declining 


Plains. 
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CHAP. XI 


To draw the Hours up:n all ſorts of declining Plains ,whe- 
ther ereft or inclining. 


F 16. ih 


Y the former: precepts you muſt firſt get the 
Plains Difference of Longitude, with the Ele- 
vation of the Pole above the Plain, Aﬀeer they are 
had, you may prick down the Hour pgints in this 
manner following , little differing from the tor- 
mer. 

I. As before ; Upon the Line RAT, ſet off the 
Elevation of the pole above the plain, being taken 
out of the Line of Latitudes in the Quadrant, from 
A both ways,. to R and T.. 

2, Take the Line A-75, »» out of the Quadrant, 
and with «that extent upon R and T as upon two 
centers, deſcribe the two arks BV, and CV crofling 
at V,and draw the Lines RV, TV, and AV. Thus 
far we go along with the laſt Chapter. 

3. It we take the example in the ſeventh Chap- 
ter, that plain is the upper face of an Eaſt Incliner, 
whoſe Elevation is 37.gr. 26 91#2. and ſo much doth 
this Line T.A reach unto in the Line of Lati- 
tudes : the Plains difference of Longitude is 54 deg. . 
2 Min. 

4- Count the Plains difference of Longitude from 
O towards Ar5, B3zo, Cas, B60, A75 : thenum- 
ber in that Circle which .is neareſt, yet leſs _ 

J4 ae« . 
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54 ae. 2 24. the difference of Longitude, which num- 
ber will be 45 deg. or 3 Hours ſtanding at C 45, the 
reſt ordiffterence of the greater number above the 
leſſer, -which is 9 deg.,2 iz, count from. O towards 
», and there lay the Thread, 

5. From C45 (before found) to the Threads 
interſetion with the Line (that 1ſſucth out from 
C 45, namely) C45 e, take the diſtance, and with 
this length prick down the two Hour points of 12 
and 6, upon the Plain from”V- to 12: and from R 
to 6, ———. The reſt of the Hour diſtances muſt be 
taken from the reſpective points Oo. A 15, B3o, 
to theThreads interſe&tions with their proper Lines; 
which Lines are noted with the ſame Letters where- 
on the one foot of the Compaſles ſtandeth, and the 
lengths lo taken muſt be pricked doyyn from V to- 
wards T and from R towards V. | 

Here by the way obſerve, that becauſe this plain 

is an Eaſtancliner, the face of it looketh 
roward the Weſt, and then if you imagine the 
true {Ccituation of this Dial upon the plain 

+ wherteon it muſt ſtand, you will eaſily con- 

ccive that the Line of 12 is to ſtand on the 
right hand from the Line-A V. and fo the Line 
of 6 onthe left hand, whereas if this plain had 
faced toward the -Eaft, the Line of 12 muſt 
haveftood 'on''the left hand, and ſtx on the 
right hand, 'Your own conceit, together with 
the precepts of the Chapter following, muſt 
help 3n'this, and in other things concerning 
itheriyhtfeiruating of thelineaments 'of your 
3 Dal; -- &. 6. 
| To 


| (3- . 
To proceed then , 
Inthe ſame manner you muſt take the diſtance 


from 
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6. Lay your rule to A, and draw A 10, Art, 
Ai12, A1, A2, A3, A&, As5, A6, A7, A8, 
Ag. Thus have you twelve Hours, and if you cx- 
tend theſe beyond the Center, you ſhall have the 
whole 24 Hours, of which number you may take 
thoſe that ſhall be fit for the Plain in this |citua- 
ti1On. *y 
7.For the half Hours add 7 de. 30 +. to the diffe- 
.rence of Longitude which in this Example was 54 
de. 2 m, the fun will be 61 de. 32 », from whence 
taking 15 deg. as often as may be, or taking the 
greateſt number of the Circle OA BCBA (which 
15 both leſs, and yet neareſt to it, namely 60) rhere 
will remain t deg. 32 ».. to which counted trom O 
towards 2 muſt the Thread be laid. — Then take 
off the lengths from the ſame points OABCBA, 
unto the interſetions which the Thread makes 
with the Crofs:Lines's; always remembring to 
the proper Lines;. namely thoſe that are-noted; wi 
the {ame Letters, and that do iſſue from. thdt point 
whereon the foot ' of the Compaſſes ftandeth, and 
you ſhall by this work ſet down the half hours, 

8., For the Quartets of Hours add 3 deg. 45 mi. 
and for the three quarters = Hours add 11 deg.15 m. 
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to the plains difference of Longitude and to thoſe 
places Jay the Thread, and take out the diſtances 
from the points O ABCBA to thg Threads jnter- 
ſe&2ns with the correſpondent Lines, and,ſo you 
ſhall find points for your Quarters of hours allo, 
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CHAP. XI. 


How to place- the Dial in 4 right Stituation upon the 
Plain. IE # od LOT No 85 1 ts Fr 


A Frer the Hour Lines are drawn by the laſt 
Chapter, they are to be placed in a right {ci- 
ruation upon their Plain; Which to do, upon ſome 
Plains ts more difficult than the Deſcription 6f the 
Dial it ſelf. Togive ſome directions herein, I have 
added this Chapter, where you have 9 Queſtions 
with their Anſwers, giving light ſufficient to what 
15 here intended-and required : but firſt be admo- 
niſhed of three things. - | 
11. That the. inchnation mentioned Chap:8, is 
the very ſame in Uſe with the Profthapharetical ark 
mentioned Chapter 9. And therefore when I men- 
tion the Proſthaphererical ark, becauſe it is of moſt 
frequent uſe, you muſt remember mean both the 
Profſth cal ark, Chap:''9, and the Inclinati- 
Lp ff 215 7; C 
2. That theſe rules, though given primarily for 
places of North-latitude, lying within the Tem- 
perate, Torrid, and Frigid Zones, yet are allo as 
true, and may be angles to all places of South-lati- 


' tude, 
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tude,if we exchange the names of North and South, 
for South and North. 

Here by the way note, that the North part of the 
Torrid Zone extendeth from o degrees of Latitude 
to 23 gr. 30 min. the Temperate Zone reacheth 
from 23 gr. 30 min. to 66 gr, 30 min. the Frigid 
Zone extendeth from 66 gr. 30 min. to 90 gr. of 
Latitude. And fo I come to the 9g Queſtions, 

I. Wh.it Pole is elevated above the Plain. 

Upon all Upright Plains declining from the 
North : Upon the upper faces of all Eaſt or Welt 
incliners : Upon the upper faces of all North-incli- 
ners, whoſe Proſthaphzretical ark is lels than the 
Latitude- of the place: On the under faces of all 
North-incliners,whaſe Proſthaph.ark is greater than 
the Latitude of the Place ; and on the upper faces of 
all South-incliners,The North pole is elevated, And 
therefore contrarily,. 

Upon all Upright Plains declining from the 
South : On the under faces of all Eaſt and Weſt, 
and South-inclizers : On the under faces of all 
North-incliners, whoſe Profthapharetical ark is 

leſs than the Latitude of the place : On the upper 
faces of all North-incliners, whoſe Proſthaphareti- 
cal ark is greater than the Latitude of the place, The 
South BS, is clevated. | j 
2. What part of the Meridian aſcendeth or 
deſcendeth from the Horizontal Line of 
the Plain? | 
In all Upright Plains the Mendian lyeth inthe 
Vertical Line, and if they decline from the South it 


deſceadeth, if trom the North it aſcendeth. - 
| E 2 Upon 
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Upon both: faces of Eaſt and Weſt incliners the 
Meridian lyeth in the Horizontal Line. 

In all North-incliners, the: North part: of the 
Meridian afcendeth; the South part deſcendeth : in 
all South incliners the South part of the Meridian al: 
cendeth,the-North part deſcendeth : upon both up- 
per-and-under faces. And it theſe North and South 
incliners be dire&, then the Meridian lyeth in the 
Vertical Line, and ſo maketh a right angle with 
the Horizontal Line: but if they decline, then the 
Meridian on the-one {ide-maketh an acute angle. 
with the Horizontal Line, 

3. Tomhich part of the Meridian « the ſtyle with 

the ſubſtyle to be referred, as making 
with it an acute angle * 

The ſtyle is the cock of the Dial ; the ſubſiyle is 
the Line whereon it ſtandeth, ſigned out 1n the for- 
mer deſcriptions by the letters A V. 

In all Plains whereon the North pole. is elevated, 
it 15 referred tothe North part ofthe Meridian, and 
maketh an acute angle therewith. * 

In all Plains whereon the South pole is clevated,it 
is referred tothe South part of the Meridian, and is 
ro make an aente Angle therewith, 

'Bxcept here only thofe South-incliners, whoſe- 
Proſthapharetical ark is more than the complement 
of yout Latitude:for on theſe plains the ſubſtile ſtan- 
derh on that part of the Meridian, whole denomina- 
tion is contrary to the Poleelevated above thePlain, 
For on the upper faces the North pole is elevated , 
bur the ſubſtyle ſtandeth toward the South end of 
the Meridian: and onthe-under faces the South pole 

'O 
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is elevated, but the ſubſtyle lyeth toward the North 
end of the Meridian, 

Note here, that in South-incliners whoſe Proſt- 
haphzretical ark is equal to the complement of 
your Latitude, the ſubſtyle Iyeth ſquare to the 
Meridian upon the Line of 6 a clock ; which Line in 
ſuch plains always Ilyeth ay maror to the Me- 
ridian Line, Amongſt theſe falleth the Equinodtial 

IN. . 

. On whith ſide of the Meridian lyeth the ſubſtyle ? 

In all dire in it lyeth in the Meridiad. 7 all 
Decliners it goeth from the Meridian toward that 
coaſt which 1s contrary to the coaſt of the plains de- 
clination.: 

And ſo do all Hours alſo goupon the Plainto that 
coaſt which is contrary to the coaſt where- 
on they are; As all the morning or Eaſtern 
Hours go to the Weſtern coaſt of the Plain, 
and allthe Evening or Weſtern Hours go-to 
the Eaſtern Coaft of the Plain, Which ting 
obſerved will be a great help to place them 
aright. 

5. What Plains have the Line of 12 upon 
them, and which not ? 

All upright Plains,in all Latitudes whatſoever,de- 
clining from the South have the Line of 12, and de- 
cliners from the North in the temperate Zone have 
it not,but in the other Zones they allo have it. 

The upper faces of Eaſt and Weſt incliners in all 
Latitudes have it; the under faces have it nor. 

The upper faces of all North incliners whatſoever 
have it.; their under faces 1n the Temperate Zone 


want . 
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want it, in the Frigid Zone have it, and in the Tor 
rid Zone likewiſe if the Proſthapheretical ark be 
greater than the Suns leaft North Meridian altitude, 
but if it 'be lefs they want it allo, | 
\ For'South-incliners, conſider the Suns greateſt 
and leaſt Meridian altitude upon the South coaſt, 
For if the Proſthapheretical ark be juch as falleth be- 
tween them, that is, if it be greater than the leaſt; 
or leſs than the greateſt, then have both ſides the 
Line of 12 upon them , but if it be leis than the 
leaſt, then doth the 11nder face want it uniyerſally, 
and the ppper face alone hath it : it greater than the 
oreateſt, then doth the upper face want it, and the 
under face alone hath it : Except in the Frigid Zone 
where the upper face hath it alſo, by reaſon of the 
Suns not ſetting there for a time. | 

6. whether the North or South part of the Meri- 

dian ſerveth for the Line of 12 ? 

In thoſe Plains that have the Line of 12, where 
the Notth pole ts elevated, there the North part of 
the Meridian ſerveth for 12: and where the South 
pole 1s elevated, there the South part of the Meri- 
dian (erveth for the Line of 12 or midday, 

Except, in all Latitudes, the under faces of thoſe 
South-incliners , whoſe Profthaphzretical ark- fal- 
leth between the Suns greateſt and leaſt Meridian 
altitudes , for in them the South pole is elevated , 
but the North part of the Meridian ſerveth for the 
Line of 12. 

Except in ſpecial thoſe Upright Plains in the 
Torrid-zone which look toward the North, and the 
Under faces of North-incliners alſo:, whoſe Proſt- 

haphe- 
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hapheretical ark is greater than the leaſt North- 
meridian-altitude ; tor theſe have the South of 
lower part of the Meridian ſerving for 12, though 
the. North pole be elevated. 

7. which way the. ſtyle" pointeth, and how \it © 

"R | is to. be placed ? 4.4 

In Plains where the North pole is elevated, it 
pointeth up towards it; and where the South pole is 
elevated, it pointeth down towards-it.. -; 1 .« 

The ſtyle yerh perpendicularly over the ſubſtyle, 
noted in the former figures with AV, and is to be 
elevated above 1t to ſuch an angle as the Elevation 
of the Pole above the Plain ſhall be found to be by 
the 6, 7, 8, and 9 Chapters. 

8, when i it that that part of the Meridian next 

the ſubſtyle, and the Line of twelve do go 
contrary ways ? 

In all Latitudes, Upon the Upper faces of South- 
inclners, whole Proſthaphzretical ark is greater 
than the complement of the Latitude, but leis than 
the Suns greateſt South Meridian altitude: ' And, on 
the Under faces of thoſe South-incliners alſo, whofe 
Proſthapharetical is leſs than the complement of 
the Latitude, but greater than the Suns leaſt South 
meridian altitude : In the Torrid-Zone alone you 
muſt add hither alſo, North upright. Plains, 'and 
thoſe North-incliners on the Under face , whoſe 
Proſthaphazretical ark is greater 'than the leaſt 
North-meridian altitude of the Sun ; for theſe have 
the Line of midday ſtanding on that coaſt which is 
contrary to the coaſt of that part of the Meridian 
next the ſubſtyle, and none elſe, The line of _—_y 
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call here the Line of midday becaufe in the Frigid- 
Zone, where the Sun ſetteth not in: many days to- 
gether, there are two twelves, the one — 
to our midday, and the other to our midnight: an 
ſo all Upper faces of South-incliners, whe Proſtha- 
pharetical ark falleth between the leaſt aud greateſt 
South meridian altitudes,have there'two 12 « clock 
Linespon them. . | 

9. How milch the Meridian Line aſcendeth or 

deſcendeth from the Horizon- © 

_ 1 Opp Haag + | 
'' The quantity of the Angle is to be found upon 
.theQuadrant, by help ofthe Line of Tangents and 
the equal Limb. Thus, NE. 

Count the Complement of the Plains Inclina- 
_ upon the Limb, and thereto apply the Thread. 
Then, | 

1. Either, Take the Complement of the Plains 
declination , and fitting it between the Scale of 
Tangents and.the Thread,the foot that is upon the 
Frong will ( thereupon) give the Meridians Aſcen- 
10N. | 
2. Or, Count the declination-upon the Scale and 
take the leaſt diſtance from thence to the Thread, 
and if you meaſure that diſtance upon the Tangent 
Scale, youſhall find the Complement of -the Meri- 
dians 'Afcenſton. | | | 

In the example of the 9. Chap. taking the Up- 
per faces of that Plain , I find the Meridian to 
aſcend aboye the Horizontal Line 33 gr. 41 mi- 
nures. 


ll Theſe 
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1 Theſe direttions are ſufficient for the beſtowing 


of every Line into its proper place and coajt, As 
may be ſeen in the Example of the ninth Chap- 
fer. . FO, | 


Firſt, upon' the upper face of that North incli” 
ner, becaule his Proſthapharetical ark 16 gr. 6 mir 
is le's than 52 gr. 30 min, the Latitude of the place, 
therefore the North pole is elevated above it : by the 
Anſwer-tothe firſt Quelt. | 

2, Becaulc it 15 a North-incliner, therefore the 
Nerth part .of the Meridian aſcendeth above the 
-— _— bythe anſwer to the ſecond Que- 

10N. 

3- Becauſe the North-pole is elevated, therefore 
the Style with the ſubſtyle maketh an acute angle 
with the. North-end of the Meridian, by the An- 
{wer to the third Queſtion, 

4. Becauſe this Plain declineth toward the Weſt, 
therefore the ſubſtyle lyeth on the Eaſt-{ide of the 
Meridian, and fo do the Hours of the afternoon : by 
the Anſwer tothe fourth Queſtion. 

5. This Plain, being the Upper face of the 
North-inchner, will have the Line of 12 to be 
drawn upon it, by the Anſwer to the fifth Que- 
ſtion: | | Fay. 24 

6.” Becauſe 'the North pole is elevated, therefore 
the North part of the Meridian ſerveth for the Line 
of 12: by the Anſwer to the ſixth Queſtion. 

- 2:7, Becauſe the North pole is elevated, therefore 
the ſtyle:pointeth 'upward. toward the North pole : 
bythe Anſwer to the ſeventh Queſtion, GS 

Son” F » Inhat 
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$. That part of the Meridian next the Subſtyle, 
and the Line of r2-are both one, and ſo theretore 
g0 borh one way: by the Anſwer to the eighth 
Queſtion. 

9. By the ſecond the Meridian Line aſfcendeth, 
and the quantity of the aſcent is 33 gr.4t m17.2bove 
the Horizontal Line : by the Anſwer of the ninth 
Queſtion. | | | 

Thus you ſee every doubt cleared 1n:this exam- 
ple : the like may be done'in all others. 
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The making and placing of Polar Plains, 
F 16. IV. 


Olar Plains are thoſe North incliners, whether 
direR or declining, that. lye in the Pole, and 

to have no Elevation ot the Poke above them, as the. 
dire North' and South 'polar, the Eaſt and Weſt 
upright Plains,and infinite others declining betwixt 
both. You may know them by the 8 and g Chapters, 
as is there intimated, 
Theſe Plains may have Drls deſcribed: upon 

. them by this Quadrant, but rhe better way. is. the 
common way, to protract them by an equino&i- 
al circle, for otherwiſe the fiyle will w_ _— 
cc 
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ro nigh from the Plain , be the Dial preater or 
eller. | 
The Polar plains that decline, before they can 
be deſcribed , muſt have their New-inclination 
known, and ithen their delineation will be eaſfic, 
the manner of it may be een in this Example. 

Suppoſe the upper face of a North-inclining 

Plaia , lying 1n the Latitude of 52 gr. 30 min. 
to decline from the South toward the Eaſt 68 gr, 
and to incline towards the North 73 gr. 57 mm. 
ou ſhall find by the ninth Chapter , the Proſt- 
apheretical ark to be 52 gr. 3o min. the ſame 
with the Latitude of the place, and therefore you 
may conclude this plain to be Polar. By the ſame 
Chapter you fhall-fnd the New-inclination to be 
63 degrees, 

When you have theſe you may draw your Se- 
micircle AB 4, and divide it into 12 equal parts 
for the Hours: ſo ſigning the New-inclination 63 
degrees from A to B, draw C B: and _— 
the altitude of your ſtyle to be C D , through 
D draw the perpendicular D 12 ; and where the 
Lines draw from C through the diviſions of the 
ſemicircle do cut the Line D 12, there raiſe per- 
pendiculars for the Hours, and fo finuh it up as 
the manner is. The ſtyle lyeth dire&tly over 
and parallel to the ſibſtyle CB, and the diſtance 
of it from the plain is CD, and in this Exim- 
ple the ſubſtyle C B ſtandeth from the Line of 
12 Weſtward , becauſe the plain declineth Eaſt. 
ward, according to the Rules in the former Chap- 


ter, and fo do the morning Hours allo, 
FE. 3 Tor 
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For the placing of the Dial in a true ſite upon 
the Plain, you ſhall find by the anſwer to the 9g 
Queſt. in the former Chapter, that the Meridian 
alcendeth 55 gr. 3$--2ix. tor other neceſlaries, the 
precepts of the former Chapter will dire& you. 
Oaly obſerve that in Upright Eaſt and Weſt plains, 
the fs of 6 is always the {ubſtyle, and it aſcendeth 
above the North end of the Horizontal Line, as 
much as the Latitude of the place. cometh-to, 
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Shewing a.ready way to find out'the: Latitude of 
any place by the Sun. 

B through this Treatiſe, the Latitude of the 

place 1s ſuppoſed to be known, when as e- 
very one perhaps cannot tell which way to. find it 
out ; F-thought good therefore to add this Apper- 
dix as a ready help to ſhew how it may be. attained 
ſufficiently tor our purpoſe. Know then that for 
the finding out of the Latitude of a. place by the 
Sun, thele things are required. 

© I's To find the Meridian Line, 

The readieſt way to find the Meridian Line is -by 
the North-ſtar. This ſtar is within 2 deg. 37 min. 
.of the North-pole. The North-pole lyes very near 
between Allioth, orthe root of the great Bears tail, 
.and this: ſtar , You: may therefore 1magine where 
the Pole 1s, 1f you :conceive a right Line drawn 
from the Pole-ftar to Allioth, and by your-imagi- 
nation ſuppoſe + pats of the diſtance of the next 
ſtax/'of the little Bears tail: from. the. Pole-ſtar, to- 


wards Allioth , for there. is the very Pole-point. 
Fa Now. 


& 
© 
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Ecauſe in the third Chapter, and quite 
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Now then if you ſet up two. Poles aſlope; .and 
from the tops of them hang 'two cords with 
weights at the ends of them, and turn them till 
you ſtanding on the South-lide of them may ſee 
them both together with the Pole-point, as it were 
all in one Line, then be ſure theſe two cords do 
hagp inthe Meridian Line, or very near It, yea fo 
near it, that though you ſhould err 3 degrees here- 
in ( wherein you need not to err one degftee ;) yet 
will not the Meridian altitude in thete Climates 
( eſpecially more Northward, ) fail you above 3 
minutes, which is near enough to our purpoſe, 1 
Have here given you the chict. ſtars of the great and 
tittle Bears, that by them you 'may come to Kngw 
-the:ſtars'ufed 1nthis obſervation, and ſo find the ve- 
ry Pole-point it (elf. 

' 2. To findthe Suns Meridian altitude. 

Obſerve diligently about.noon when'the ſhadow 
of the'South cord ſhall fall upon the North cord , 
for then is the Sun in the Meridian, At that in- 
ſtant obſerve the Suns -altirude ſtedily and carefully, 
for that is the Meridraan and greateſt altitude of the 
Sun for that day, © | 

3. Tv fizd the Suns declination. 

For this purpaſe 'the limb hath 'the charaRers 
bf the-r2 Signs fixed toeach 30 degree, and a'{Tale 
of declinations under the limb noted 'with MN. 
The Scale & divided by this Table , for look what 
-Jepr. and 'min. of the Eclipt. do anſwer to 'the 


ebrate. 
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Before you can find the Declination, -you: muſt 
know the'Suns place, and for ſuch as know not the 
uſe of the Aſtronomical Tables, an' Almanack will 
ſerve , where for every:day at:noon,-you fhall find 
the Suns place tn ſigns, degrees and mihiutes, The 
degr. and min.- mult be numbred in their Signs up- 
on the Limb, and the Thread applyed thereto will 
ſhew the--Declination-anſwerable.: As for exam- 
ple. September 2T...1637. inthe Almanack. for this 
year, the'Sun is found:to be'in 8 gy, 30. win. of =, 
In the Quadrants Limb T look for -the Sign = and 
number there, 8 gr. 23 min. whereto apply the 
thread, I find-it to cut in the ſcale of Declina- 
_ cw. 

$4 Vt ot [+79 ; 
&. By the: Meridian Altithde, atd aeclination of the 

Sun hid ; him to find the Latitude of the Place , 

| or the Elevation of the Pole above 
_ the Horizon, 

Compare.the Suns Mgrid4an altitude and declina- 
tion together, 'and if he $1fi be 'ifi a North Sign as 
VSnSAamy, then ſubſtrat the 'declination out of 
the Meridian altitude, fo ſhall the difference give 
you the height of the. EquinoGtial; - But if theSun 
be in the South Signs,” a5: zin27wizx. , then add the 
declination;to» the Meridian . altitude, ©ſo*fhall the 
fum giveyot the oo of the Equinogtial, which 
being takenout:of the Quadrant! or go degrees, lea- 
veth the Latitude of your place /or the Elevation of 
the hermamgne your Horrzon. ; | | 

For Example. Upon; the. 21 of September; 1637. 
1 obſerved: the Suns altitude phe Meridian to 

K34o9e be 
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be 34 gr. 10min, Upon which dayT find the Suns 
place to be (as before) 8 gr. 23 mir. of =, and 
the declination 3 gr. 20 min, And becaule the 
Sun is in a South fign , I add this declination 
and Meridian akieude together ; the ſum 37 gr. 
3o min, is the altitude of the Aquator, and this 
taken out of 90 degrees leaveth 52 er. 30 min. fo 
the Latitude of Coventry, | 
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INSTRUMENTAL WORK, Mn 
Of all the foregoing 8! 


TREALISE 


Mr. S4MUEL FOSTERS; 


Performed by 
ARITHMETICAL CALCULATION: 


Wherein Caxoxs are preſcribed, for the effeting 
thereof ( more exaRly ) by the Tables of Artificial Sines 
and Tangents. 

A forementioned Treatiſe, may be perform- 

ed by Calculation, and thoſe Lines upon the 
Inſtrument, will not only perform what 1s there b 
Mr. Foſter mentioned, but divers other Uſes all1 
may be made of them , as namely, all Caſes which 
fall under the Fourth Axiome of Spherical Trigono- > 
metrie, by the Line of Yerſed Sines ( as himſelf hath \'1 
mentioned in the ſe of his Sefor) and all other | 
Propoſitions wrought by Sines and Tangents, May be | 
effected by the Tanzent Line and the Equa! Limb ; 
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LL that the 1»ſfrnment is applyed to in the 
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by which Lines , he hath (in- this hjs Treatiſe) 
ſhevied how to work ſuch Concluſions as were per- 
tinent to the making of S#z-Dzals only. 

Now for the working of all which concluſions, 1 
have here framed Caxoxs whereby all of them ma 
be performed ( with the-moſt exatnels ) by the 
Tables of Artificial Sines are. Tangents, which Ta- 
bles are in every Mans hands, or may be had when 
the In/frument 15 wanting. 

The Chapters in. Mr, Fofters Book , . which re- 
quire 1nſtrumental Operation, are thele following, 
viz. The Third, Sixth, Seventh, Ninth, Tenth, Elc- 
wenth, and Twelfth , the pertorming of the Works 
of all which Chapters Ar:th-»zetically T ſhall here 
ſhew 1n theſe following Sections. And 


CAA EESIEEEIEALANE EEE EEE EEE EEES 
Sect. I. Foy the work of the Ill Chapter. 


He work of this Chapter'is, 
; d I. To find the Suns Azimuth. 


d 2, To find the Hour of the Day. 


Probl. I. 

The Latituae of the Place, the Declination of the Sun; 
and the Altitude of the Sun given, to find the 
Suns Azimuth from the South, 

Let the Latitude be 32 deg, 30 min. The Suns 
Declination 11 aeg. 31 min, North, and the A41t;- 
Iuge 3O deg. 45 1M. 

Firſt, Add the Complement of the Latitude, the 
Complement of the ,4/z:t##de, and the. Comple- 


INENE 
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ment of the Declination,all three together, mto one 


Sum, and take the half thereof, from which half 


Sum ſubdut the Complement of the Declination , 
and note the difference, as in the Example following. 


ae; mM, FO 
Latitude---- 5 2—30 37—30 
Declinationt1 1—31 > Complement. <-78—29 
Altitude---- 30—45 59—15 


The Sum-175—14. 


Iu nn oo ——— — 


Half Sum 87—37 


Complement of the Suns declination Sub--78—29 


— PF —  —— — 


The Difference-o0g—08 


This done, the Canon or Proportion will be 


(1) As theSine of 90 4. Io. 
Is tothe Co- Sine of the Altitude 59 d. 15 m. 9. 934198 
So is tho Co-Sine of the Latitude 37.d. 30-m.————— 9. 784447 


To the Sine of 31 de. 33 m1, ——— —, 645; 


(2) As the Sine of 31 de.33 m ————— 9: 715645 
{s to the Sine of the half Sum 87 de. 39 m.——— —-9. 999624 

So is the Sine of the difference 09 de. o8 m, ———9. 209666 
19, 200290 

To this Sine + nmr rn ———— ), 431645 


To which add the Sine of 90 Meg, mn —— —10, 000000 


The Sum is —19, 481645 
The half Sum is— 9.740822 


VFhich 1s the Sine of 33 de. 24 min. the 'Com- 
plement whereof is 56 de. 36 2; and that doubled 
IS I13 deg. 12. Which 1s the Suns Azimuth from 
the North part of the Meridian, which if you take 
from 180 deg. there will remain 66 deg. 48 mip. 
whuch is the Suns Azimuth from the Sourh 


And. 
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And moguling to this Analogie or proportion,you 
may moſt exaQly, at any time, and in any Lati- 
_ find the Azimuth of the Sun from the North or 


South, 
Probl. IT. 
The Latitude of the Place, the Declination and Al- 
titude of the Sun given, to find the Hour 
from Noon, 

Let the Latitude be 51 de. 30 min. the Suns De- 
clination 20 deg, 00 m. and the Suns Altitude 12 d, 
and let the time of the day berequired. 

Firſt, Add the Complement of the Zatitude, the 
Complement of the Declization, and the Comple- 
ment of the Suns Altitude, all three into one Sum, 
and from half that Sum \ubdudt the Complement of 
the Suns Alritude 2s you ſee here done, and note the 
Difference. 

RE de, mM, 
Latitude —5 1 ——30 z$ 30 


Declination—L[1 —3;1 (4 Complement p8$———29 
Suns Altitude —35 >» dy 


— —  —— —__ cc 


The Sum ——17l-—— 59 


Half Sum 85—59 
Complement of Altitude ſubduted.——55—— oo 


Difference——30 59 


Being thus prepared, work as followeth, 
(1) As Radius Sine 90 de. IO, 


To Co-Sine of Suns declivation 93, d. 2911, ———— 9. 991167 
Se Co-Sine Laritude 38 d, 30 m, ——-——- — 9. 794149 


EEE INST om — OO 


To the Sine of 33d, 36 m. m— —, 75316 


(2) As 


(47) 


(2) AstheSine of 37 d. 36, ———— >» 785316 
To the Sine of the half Sum 85 d. 59. ————— $, 998932 
So isthe Sine of the difference 30 d. 59 m, ———— 9. 711629 
Totbe Sine of 57d. 20 1m, Zo eee nr — 9. 925245 


To which add the Radius, the Sum is ——————— :9. 925245 

Tho half Sum is the Sine of 66 4.34 m———-——y9. 962623 
Whoſe Complement is 23 de. 26 m. the double 
whereof is 46 de. 52-1, which is the Howr from 
Noon, which is either 7 mz, after 9 inthe Morning, . 
or 53m after 2 in the Afternoon. 


AAAS ALALALACAAALA 
SeQ. Il.. For the work of the VI Chapter. 


HE Work of this Chapter is, in Upright De- 
clining Plains, 
I. To find the Plains pr of Longitude, 
$ 2. To find the height of the Pole above the Plain. 
Both which by Calculation may be thus efteted. 
Example, In the Latitude of 52 4. 30 ». Let an 
Upright Plain decline from the North or South 
55 de, 30m. 
(1) For the Plains difference of Longitude. 
As the Sine of the Latitude 52 de. 30 m.--9, 899467 


To Radius 90 4, ———— "I 
So 1s the Tangent of the Plains Dectr 20.162686 


nation 55 deg. 30m, ——>—— 


A et 


To the Tangent of 61 ar. 23 AG 2632 19 
. Whachis the Plains Difference of Longitude. 


( 2 ) For 


(48). 
"I 2). Foy the height of Fhe Pole above the Plain, 
: As the Sine of -90 d.a———— rats ag | 
Tothe Coine of the Latitude;374:30n, g, 5 $1447 


. So. is the Co-Sine of the Declination 
34 & Om ——_—_——— IEP 128 


To the Sine of 20de. 10m, ————95:539575 
Which is the height of the Pole above the Plain? 


pprebtbreptbthbtbt Ievbbbbt$5<3s 
Sedt. III. For the work of the vit Chapter. 


"HE Work of this Chapter i is, In iſt and 


Fa Inclinina Plains. 


T 6 d The Plains ai ference 0) 0 f Lon Sl, 
To The height of. opiagnds fo ewlab W7. 


Both which by Calculations may be found as fol- 
loweth, 


Thus 1n'the Latitude of 52 FE 30, If ani Eaft/or 
Weſt Plain do Incline to the Horizon 40'de#, : 


(1). For the Plains arfference of ER), pine | 
Asthe-Sine of go d. _—— — 19; 
To the Co-Sine of the Latitude 39d. zom. —— 9. 98444 
So is the Co-Tangent of the Inclination 564, Wy 07618 


—  —— 


Tothe Tangent of 35 4. 58 mm 9. 86062 
Whoſe Complement 54 d._ 2 m. is TIS plains: Ditte- 
rence of-Longitude. - , 

(2) For the height of the Pole above the 72h 


As the Co-Sine of the Difference of Longitude 35 4.58, m..—9. 56889 
To the Sine of 90 d., — ——— — IO, 


Soisthe Co-Tangent ofthe Latitude 37 4.30 Wumowmmonrone + $8498 


'Totke Tangeit of 52 #. 74m. < FI UN TTEDL44 £3742 [T3. vio T 
Whoſe 


1H 44 = oo Ml Ae. 4. -- 
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(49) 
Whoſe Complement 37 de. 26s. is the Elevation 
of the Pole above the Plain, 


LEA LALAALASASALAASAALEALEAS A 


Sect. IV. For the work of the IX Chapter. 
| 'HE Work of this Chapter is, in Declining 
I 


Inclining Plains. 
$ Proſthapheretical Ark, 
2 2. 7, 604 he J 21475 New Inclination, 
Difference of” Longitude, 
Elevation of the Pole above the Plain, 
All which by the following Analogies may be 
found, | 
Example, In the Latitude 52 4. 30 »», Let a Plain 
decline from the South towards the Weſt 60 deg. 
and Incline towards the North 30 deg. 


I, For the Proſthapheretical Ark, 
As the Sine Complement of the Declination zo 4, 
To Radius 99d, ————————— 1. 
$0 the Co-'Tangent of the Inclination 60 4. ——, 36 


— 


To Co-Tangent Proſthaphzrer. Ark 93 d. 54 m. ——10. 53959 
Whole Complement 164.6 ».. is the Proſthaphs- 
retical Ark ſought. 


2. Foy the Plains New Inclination. 
As the Sine of 90 &, ruins. con W_—— I0, 
To the Sine of the Profthaphzretical Ark1- 4. 5 m. 9.44299 
So is the Tangent of the Plains Declination 60 4. ——— 0©, 23855 
ERS WP". fer 


_ Which is the Plains New Inclination. 


H The 


(50) 
The New Latitude is found by this IX Chapter to 


be 364. 24m. Then 
3. For the Plains difference of Longitude. 
As Radiu: Sine 90 deg ———— 10, 
To the Co Sine of New Latitude 53 4. 36 m. —— 9. 90574 
So Co- Tangent New Lnclination 64 d, 20 1, ———— 10, 31326 


To Tangent 59d, 10 m. ——————— 10, 2240 
Whole Complement 3o 4. 50 m2, is the Plains difte- 
rence of Longitude. 


4. For the Poles Elevation, 


As the Co-Sine of Difference of Longitude 59 d, 10 m, —— 9, 93392 
To Radius go de. ———— m— 10, 
90 Co-Tangent of New Latitude 33d. 36 —— 10, 13238 


20, 13238 
To Tangent 57 4, 40 mn, ————_— ————, I 
Whole Complement 32 de. 20 #2:p. Is the Poles 


Elevation above the Plain. 


Cop php poppe EEO EI EEPEEGIEEHIGS 
Sect, V. For the work of the X Chapter, 


| HE Work of this Chapter, is, Te draw the 

Honr Lines, ( or to find their diſtances) por 
the Horizontal, the full North or South Plains, whi- 
ther ſtanding Upright or Inclining, 

In all Horizontal Plains cheheight of the Pole or 
{tile is equal to the Latitude of the place, In the up- 
right North or South it is equal tothe Complement 
ot the Latitude of rhe place z but in dire& North 
or South Incliners you tind the height of the Pole or 
{tile above the Plata by the dire&ions of the VIIL 
Chapter, 


The 


(51) 

The height of the Pole being known, the truc 
Hour diſtances upon the Plain may be calculated by 
this Azalozze following, viz. 
As the Radius, Sine of 9o de. 


—— I, 


- — _ 


Is to the Sineof the height of the 
Pole above the Plain 52 d. 30m. > ——— ——— 9. 899457 
for the Horizontal Dial, Chap. X. 
S0is the Tangent of 15 4cg. the firſt Hours 
EquinoCtial dittance trom 12 


: —___— y, 4,0; 


Tothe Tangent of 12 de. 19m, ——————- —9.3275 ty 

Which 12 4. 17 mz. is the diſtance of the Hour 
Lines of 11 a Clock and 1 of the Clock trom the 
Meridian, and by uſing the fame FRO for all 
the Equinoctial Hour diſtances, you thall tind them 
to be {ſuch as this following Table aftordeth. 


—_— 
| $ha0's from 'Trwe Hour 
the Meridian diſtances upon 
or 12 the Plain, 
ad 12  T : ” 
| I [I ; 00 09 
| 2 Io/12 — 17 
3 or 9 |24————37 
4 8 |33————26 
5 f | $3 ——————5 


And in this manner may the Hour diſtances be 
found upon all dire& North or South Plains, whi- 
ther Hprizht or Inclining, making the lame uſe of 
the Height of the Pole or Stile above the Plain, as T 
have here done of 52 4. 30», the Latitude, for the 
Horizontal Plain, for All Dial Plains in oxe Latitude, 
are Horizontal Plains to ſome Latituae or other in the 
world. 


H y Sch, 


(52) 
LILIES EAALALEELLEEE ELLE 
Seat. VI, For the work of the XI Chapter. 


HE Work of this Chapter is, To draw the 
the Howrer Lines, ( or to find their diſtance ) 
upon all ſorts of Declining Plains, whether Erett or In- 
clining. | 
We will take for our Example the Dial in this 
Xl Chapter, which is of an Eaſt Plain Inclining to 
the Horizon 40 deg. in that Latitude of 52 4. 30 m. 
for which Plain, by the III. beforegoing we did 
find. 
$ 1. The Plains Difference of Longitude to be 54. d, 
O2 Ms 

Qd 2. The height of the Pole above the Plain, 37. 26 

Thele two being obtained, we now come to ſhew 
how the ſeveral Hour-diſtances from the ſub- 
ſtile (or Meridian of the Plain) upon the Plain, 
may be obtained, for which briefly thus, and 
this Example is general for all Plains whatſo- 
ever, which have Cezters. 

The Plains difference of Longitude being 54 4. 2 m. 
you are to conſider how many Equinoctial Hours 
and parts of an Hour are contained therein, that is, 
how many times 15 deg. for one Hour, which you 
ſhall find to be 9 Hours and 9 4. 2 . Wherefore, 
this Plain being an Eaſt Inclining Plain, the ſub- 
ſtyle muſt ſtand between the Hour Lines of 3 and 
in the Afternoon, becauſe the Face of the Plain 
looketh towards the Welt: 

This done, Subſtract 45 deg. { which is 3 Hours 

Þ diſtance 


(53) 
diſtance upon the EquinoQtial ) from 54 de; 2 ms; 
the Plains difference of Longitude, and there will re- 
main 9 4d, 2 »z. which 9d. 2 m». ſet down and 
over the head thereof wrire Swbſtyle, as 1s done in 
this Table, and againſt it on-the left hand write 
9----3 for the Hours of 9 and 3 ----- Then, to 9 4. 
2 9, add 15 de. the ſum 1s 244. 2 »». which write 
under 94. 2 2, and on the left hand of it write 
10 ----2 for the Hours of-10 and-2,and ſo continu- 
ing the addition of 15 deg. you ſhall find 54 d. 2 mr. 
(which is the Plains difference -of Longitude) to 
ſtand againſt 12 of the Clock ------ In like manner, 
Subſtract 54 4. 2 mz, from 60/4. or 4 Hours diſtance, 
and the remainer will be 5 4. 58 zz. which write 
over the word S»b3tile, and againſt it to the left 
hand write 4----8 for the Hours of 4 and 8, and 
and then by the continual addition of 15 d. to 5 de. 


[= Eaſt Plain, 1m 58 m. you ſhall find 
Latitude ———— ———54. zo] ſuch Equinoctial 
—— rap gear COT err Ig diſtances as are'ex- 
TT 7: it d : hi Y | 
| Equinoial | True Hoxr diſtan | PYEN1EQ 1N TN1IS 14- 
Hours |diftances = on the Plain. | ble, to which on 
d. \'d: . 
—— mm —— theleft hand write 
; — 58, 3 ——44 = ws, 22a 
— $159 $3 36———5:| hours, as you ſee 
p< 53, 23 ——— 4 hey 7 Youu 
5 m— 7j9 $813 ———— 9| Ic CON. 
4 —— 8 FI El 3 ——— 38] The Table be- 
j Bs nag ga tl 1 _— 31| 1ng thus far prepa- 
2 + —— I1|24 2,15 19 red, we mult next: 
Pops © - - 14] enquire the true 
11 —— 1 |69 2 57 *7 Hour diſtances of 
10 ———_ i, 2 b0 15] each Hour from 


the. 


(54) 
the ſbPyle upon the Plain, which will be effected 
upon all p/a;zs whatſoever, by this one general .4- 
[ nalogie Or Proportion , Vize 


pF As the Radius,; or Sine of go de, w—— ———— 10, 00009 
| = TONS 
| Is to the Sine of the height of the Pole abeve the Plain 7: X 

i 37 deg. 26 Mil, —— — wa CO FIG 


So is the Tangent of 80 Je. 58 m. ( which is the 
EquinoCiial Hour diſtance of 9 and 3 of >——— 1o, 798555 
the Clock,)- —  — : 


0, 582442 


— —_—————_ $32442 


Ta the Tangent of 75 d, 10 11, 


''F Whuch 1s the true diſtance of the Hour Lines of 
W | 9 or 3 of the Clock upon the Plain from the Sub- 
{tyle—— And thus repeating this Work, as often 
as 1s requilite,till you have filled up your Table,you 
ſhall find ſuch Hour diſtances as this Table affordeth 
11 the third Column, however, to make it more 
plain, take the Example of another Hours diſtance, 
viz, of the Hours of 2 and 10 a Clock. 


As Sine 90 de, ————— minaing 10, 009090 


To the Sine of the height of the Pole 37 4, 26 m,——— 9g. 733787 


So is th: EquinoCtial diſtance belong- 
ing to the Hours of zand 10, vig, » —— ———9. 649263 
244, 2 m. nn ne ELSE 


To the Tangent of 15 4. 10 19, nm mm_——— —— 9. 433959 


Whic's 15 d. 10s. is the true Hour diſtance of 
the Hour Lines of 2 and 10 of the Clock upon the 
Plain from the Subſtyle, and the like is to be done 
tor all the relt as 1a the Table, 


Yet, 


(55) 
ILL LALLELLLEALLLEEALSSIEEALESS 


Set, VII. For the work of the XU Chapter, 


HE Work of the Ninth Paragraph of this 

Chapter, 1s to find, How much the Meriaian 
Line Aſcendeth or Deſcendeth from the Horizontal 
L13C, 

The Example there is of a Plain declining from 
the North or South towards the Eaſt or Welt 60 de. 
and Inclining to the Horizon Northward 30 4. 
Now to find the Meridians Aſcenſion or Deſcenſion. 
This 1s the Proportion, 


As the CosSine of the 01d Inclination 60 d, ———— 9; 9750 
To Sine 90 deg. —_— —— 0, 

So Co-Tangent of the Plains Declination 30 4, _——9. 761439 

To the Tangent of 33 4, 40 m, ———————. 761439 


Which is the Meridians Aſcenſion. 


And thus have you all the Inſtrumental work of the 
foregoing Treatiſe of Mr, Foſters Arithmeti- 
cally performed, 


